N ephrogenic systemic fibrosis (NSF) was first documented in 1997 in an international registry. 1 It was initially known as nephrogenic fibrosing dermatopathy because of its characteristic thickening and hardening of skin, but due to the various other organ systems that it can affect, the name was changed to NSF. The diagnosis of NSF is based on clinicopathological guidelines reported in 2011 by Girardi et al. 2 The first reports of the disease correlated with the initial use of gadolinium as a contrast agent for magnetic resonance angiography in patients with renal failure. 1 Approximately 380 cases of NSF have been documented in the International Nephrogenic Systemic Fibrosis Registry, with a marked increase in incidence until 2006, when the relationship between gadolinium exposure and NSF was recognized. In 2010, the US Food and Drug Administration published guidelines and black box warnings recommending avoidance of gadoliniumcontaining contrast agents in patients with an estimated glomerular filtration rate of less than 30 mL/min/1.73 m 2 due to acute kidney injury or chronic kidney disease. The number of cases has drastically decreased since these guidelines and warnings have been established.
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Up to 95% of NSF cases have been linked to previous exposure to gadolinium-based contrast agents. 1 The prevalence of NSF after exposure to gadolinium among patients receiving dialysis is 2.4%. 4 Some evidence suggests that an increased number of exposures to gadolinium may increase the likelihood of developing NSF. 2 After exposure to gadolinium, the longest documented time to NSF manifestation was 3½ years. 5 We report a case of NSF 10 years after gadolinium exposure in a patient with chronic renal disease. To date, this is the first well-documented description of a patient who developed this disease more than a decade after exposure to gadolinium.
Report of a Case
A man in his 50s receiving chronic hemodialysis during the past 25 years for end-stage renal disease secondary to focal segmental glomerulosclerosis was seen at our clinic with recentonset extensive papular eruption on his body and 2 new dermal plaques on his right arm. The skin lesions had first developed in June 2014, shortly after the patient had undergone fistulography using iohexol contrast. The fistulogram showed narrowing of the patient's brachial arterytransposed basilica vein fistula but no obstruction or clot. The patient demonstrated no itching, decrease in range of motion, or hardening of the skin at that time.
Physical examination revealed a widespread eruption of dermal papules 4 to 5 mm in diameter producing linear ar-IMPORTANCE Nephrogenic systemic fibrosis (NSF) is a fibrosing skin disorder that develops in patients with kidney failure and has been linked to exposure to gadolinium-containing contrast agents. The time between exposure to gadolinium and the initial presentation of NSF is typically weeks to months but has been documented to be as long as 3½ years. We report a case of NSF developing 10 years after exposure to gadolinium.
OBSERVATIONS A long-term hemodialysis patient was exposed to gadolinium several times between 1998 and 2004 during magnetic resonance angiography of his abdominal vessels and arteriovenous fistula. In 2014, he was seen at our clinic with new dermal papules and plaques. Biopsy of affected skin showed thickening of collagen, CD34
+ spindle cells, and increased mucin in the dermis, supporting the diagnosis of NSF.
CONCLUSIONS AND RELEVANCE
The clinical history and histopathological features of this case support the diagnosis of NSF 10 years after exposure to gadolinium. Although the use of gadolinium contrast agents in patients with kidney failure has markedly decreased, patients with exposure to gadolinium years to decades previously may manifest the disease.
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rays on the neck, back, chest, abdomen, and thighs without sclerosis ( Figure 1 ). The right volar forearm had 2 indurated dermal plaques in the vicinity of the arteriovenous fistula. Microscopic examination of a punch biopsy specimen of a characteristic papule on the patient's neck revealed thickening of dermal collagen with an increase in spindle cells and dermal mucin ( Figure 2) . The fibroblast-like spindle cells stained positive with a CD34 immunostain ( Figure 3A) , and the mucin highlighted with a colloidal iron stain ( Figure 3B ). Discussion with the patient and review of his medical record revealed prior exposures to gadolinium-containing contrast several times between 1998 and 2004 during magnetic resonance angiography of the abdomen, as well as several fistulograms. After 2004, the patient had received no gadolinium-containing contrast.
Discussion
Nephrogenic systemic fibrosis is included in the differential diagnosis of scleroderma-like disorders that affect the skin and internal organs. In 2007, High et al 6 first reported the presence of gadolinium in skin affected by NSF as measured by electron microscopy with energy-dispersive spectroscopy. In 2010, the US Food and Drug Administration stated that 3 contrast agents (gadopentetate dimeglumine, gadodiamide, and gadoversetamide) were contraindicated in patients with acute or chronic kidney disease. Although gadolinium has been found in the skin of affected individuals, the mechanism by which fibrosis develops is unknown to date. One hypothesis proposes that infiltrating CD68 + /XIIIa + dendritic cells synthesize transforming growth factor β, a profibrotic cytokine. Another hypothesis suggests that bone marrow-derived CD45RO + / CD34 + /collagen I + circulating fibrocytes are recruited to the skin, which produce collagen and resulting fibrosis. Cowper   1 found that almost all patients with NSF relate their disease onset to a recent surgical procedure or thrombotic event, suggesting that tissue or vascular injury may be an important component in the initiation of the disease. 7 Nephrogenic systemic fibrosis is most common in middleaged adults but has been described in children and the elderly. It manifests as patterned, thick, indurated plaques in a symmetric distribution on the extremities and trunk. The The histopathology of NSF resembles scleromyxedema, with features that include thickened collagen bundles and increased dermal fibroblast-like cells that stain positive for CD34 and procollagen I. Vascular proliferation, mucin deposition, and an increased number of dendritic cells can be observed. 9 However, the presence of subcutaneous involvement in NSF may be a distinguishing feature. 10 In addition, patients with scleromyxedema have a distinct clinical presentation of numerous minute papules in linear arrays, often involving the face, which is spared in NSF. Due to the difficulties in distinguishing NSF and scleromyxedema on histology alone, a thorough clinical history and physical examination are necessary. Girardi et al 2 proposed clinical and histopathological criteria for NSF using data from the Yale International Nephrogenic Systemic Fibrosis Registry. Of these major clinical criteria, our patient was seen with clinical findings of patterned plaques. Of the minor clinical criteria, dermal papules, superficial plaques, and patches were present. Of the histological criteria, increased dermal cellularity, CD34 + cells with tram tracking, collagen bundles, and preserved elastic fibers were present. 
Conclusions
The time course from exposure to gadolinium to the presentation of NSF was documented from weeks to 10 years in the case reported herein. All patients with symptoms of a fibrosing dermatopathy and history of kidney failure should undergo testing for NSF regardless of the number of years since last gadolinium exposure. Abbreviation: NSF, nephrogenic systemic fibrosis.
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